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A cute  to x ic ity  o f un ionized am m onia to  m ilkfish  
(C hanos ch a n o s ) fingerlings
E .R . Cruz
The acute to x ic ity  o f un-ionized ammonia to  m ilk fish  (Chanos chanos) fingerlings was 
determ ined using a sta tic bioassay system.
The median lethal concentra tion  (LC 50) fo r all the bioassay runs at d iffe re n t tim e intervals 
and the 95% confidence interval as estimated by the Reed-Muench method are shown in Table 1. 
These values are expressed as ppm  to ta l amm onia (N H3-N) and ppm  un-ionized ammonia (N H 3). 
The 24 hr LC 50 values obtained fo r the three tests ranged from  24.55-27.04 ppm N H 3 -N (1.81- 
2 .18 ppm  N H 3 ). By 48 hr, the LC50 values ranged fro m  19.53-25.70 ppm N H 3-N (0.93-1.75 ppm 
N H 3 ). A t  72 hr, the LC50 values obtained were 18.49-23.55 ppm N H 3-N (0.88-1.43 ppm N H 3 ). 
F rom  the le th a lity  curves (Figs. 1A  &  B), the LC 50 values were determ ined at 25.74 ppm N H 3-N 
(1.89 ppm N H 3 ) fo r  24 hr, 23.06 ppm  NH 3 -N (1.46 ppm N H 3 ) fo r 48 hr, 21.62 ppm NH 3 -N 
(1.25 ppm  N H 3 ) fo r  72 hr, and 20.65 ppm N H 3-N (1.12 ppm N H 3 ) fo r 96 hr.
The highest concen tra tion  tested w herein no m orta lities occurred after 96 h r was 16 ppm 
N H 3-N (0.76 ppm  N H 3 ) . The m o rta lity  rate varied d ire c tly  as ammonia concentration increased 
giving an alm ost 100% m o rta lity  fo r 23 ppm N H3-N (1.49 ppm N H 3 ).
The median lethal concentra tion  (LC 50) values determ ined in th is study show tha t m ilk fish  
fingerlings have a high tolerance to  amm onia and it is u n like ly  th a t levels as high as those em­
ployed fo r  the acute exposure w ou ld  be found  to  occur under natural cond itions. The values also 
greatly exceed the "s a fe "  level o f 0.10 ppm to ta l amm onia recommended by Spotte (1970). Thus, 
the th rea t o f acute tox ico log ica l effects on m ilk fish  fingerlings induced by ammonia is probably 
rem ote. However, am m onia concentrations as high as those observed in this study m ight be 
encountered in stressed natural environm ents or in heavily loaded aquaculture systems. A lthough 
we can expect no rapid fish m orta lities due to  acute ammonia p o llu tio n , the th rea t o f low  level 
and long term  poisoning at more realistic and predictable concentrations should be investigated 
by add itiona l bioassays o f considerably longer durations.
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Fig. 1. Reed-Muench LC50  lethality curves for milkfish fingerlings. 
A. Ammonia; B. Un-ionized ammonia.
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Table 1. Reed-Muench estimates (in ppm ) o f median lethal concentration (L C 5 0 ) o f am monia- 
nitrogen (N H 3 -N ) and un-ionized am m onia (N H 3 ) to m ilkfish (Chanos chanos Forsskal) 
fingerlings.a
T ria l
T im e  (hours)
24 48 72 96
I
N H 3 -N
N H 3
2 4 .5 5 b
(2 2 .7 4 -2 6 .4 9 )
1 .9 3 b
( 1 .73- 2 .1 6 )
19 .53
(1 8 .2 4 -2 0 .9 2 )
0 .93
( 0 8 9 -  0 .9 7 )
18.49
( 17 .90 -1 9 .70 ) 
0 .88
( 0 .85- 0 .9 2 )
18 .25
(1 7 .6 8 -1 8 .8 5 )
0 .87
( 0 .86- 0 .8 8 )
II
N H 3 -N
N H 3
2 6 .4 2 b
(2 4 .1 3 -2 8 .9 4 ) 
1 .8 1 b
( 1 .49- 2 .2 0 )
23 .23












N H 3 -N
N H 3
2 7 .0 4 b
(2 2 .7 5 -2 5 .4 3 ) 
2 .1 8 b
( 1 .93- 2 .4 6 )
25 .7 0
(2 3 .1 0 -2 8 .5 9 )
1.75
( 1. 57- 1.94)
23 .5 5




(21 . 49 -24 .7 4 ) 
1.43
( 1.28- 1.59)
aEnclosed in parentheses is the 95% confidence interval o f the estimated LC 50 . 
b Estim ated by graphical m ethod.
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